Africa is no longer behind in the race of acquiring global share of foreign direct investment (FDI) compared to other developing regions. This study uses FDI dataset of 27 sub-Saharan African (SSA) countries and examines what drives the recent trend of higher FDI flows to Africa. A variety of empirical techniques (e.g. cross-section OLS, panel fixed effects and dynamic GMM) are employed for identifying main drivers of FDI in African countries. The finding of this research suggests that resource endowment is the main driver attracting FDI to SSA countries. More specifically, empirical estimates suggest that a one-standard deviation increase in resource endowment in the SSA countries is associated with an increase in FDI ranging from 34% to 83%. Empirical result also suggests that between institutions and resource endowment, resource endowment is the most robust determinant of FDI in SSA countries.
Introduction
An observation in FDI (foreign direct investment) literature studied African countries is that Africa has largely failed to attract much FDI compared to other developing regions (e.g., Asiedu, 2002; Nunnenkamp & Spatz, 2002; Ezeoha & Cattaneo, 2012) . Empirical models are employed to identify the factors responsible for low FDI inflows among African states. The story is no longer true as Africa is now an attractive destination for FDI. Table  1 , the growth rates of FDI inflows to different developing regions from 1990-2014. Asia and Latin America and Caribbean had experienced much stronger growth in FDI inflows from 1990 -2000 . However, from 2001 , Africa was leading with Asia in attracting FDI and experienced 17.38% average annual growth in FDI. This changing pattern in FDI suggests that Africa is no longer lagging behind other developing regions and Africa becomes an attractive destination for FDI. The world has evidenced a large and long upward swing in commodity prices dominated by metal prices since 2009 to till 2013 (IMF Primary Commodity Price System, 2016) . A cursory look of Figure 1 suggests a coincidence of the timing of institutional development and an increase in the share of global discoveries in SSA and Latin America and Caribbean. It apparently suggests that increased growth of FDI in the SSA (as shown in Table 1 ) might have been driven by improvements in institutional environment.
Figure 2 presents rather a clearer picture on evaluations of institutional improvements and its relation to resource endowments and FDI inflows in the 26 SSA countries over the time periods (Note 2). Figure 2b suggests that a significant improvement in institutional environment took place in the SSA countries from the early to mid-1990s, which seems to show a downward trend in the later years. On the other hand, Figure 2c suggests an upward trend in resource endowment since the early 2000s. FDI per capita in Figure 2a also shows an increasing trend in the SSA countries since the early 2000s. This research investigates whether resource endowment or institutional quality had driven the FDI in the SSA countries. ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 6; 2018 However, bivariate plot analysis does not provide sufficient information on the relationship of the variables resource endowment and institutional quality as potential determinants of FDI in the SSA countries. It is therefore tempting to investigate whether increasing trends in recent FDI data in these countries are driven by improvement in institutional development or by resource endowments. In relation to this research objective, this paper examines an established argument in existing literature that suggests improved institutional environment are required in the SSA countries to attract higher FDI inflows (e.g. Asiedu, 2006; Naude & Kugell, 2007) . However, contrasting trends between the development of institutional environment and resource endowment as shown in Figure 2 lead this project to empirically examine whether higher FDI flows to SSA countries are determined by improved institutional environment or by increased resource endowment. In particular, assuming all other characteristics are the same, a country in the SSA attracts a higher level of FDI for being a higher resourced-rich or for being better in institutional environment. It also examines, if institutional environment is too broad to capture the effect on FDI, improvement of which particular aspect of the institutional environment is relatively more effective in attracting FDI in the SSA countries. The remainder of the paper is organised as follows: Section 2 presents literature review, Section 3 presents empirical model and description of the data and explanatory variables, Section 4 presents empirical results and discussion of the results, Section 5 concludes.
Survey of Literature
The studies (e.g., Akhtaruzzaman, Berg, & Hajzler, 2017) investigating the determinants of capital flows are vast and they examined different types of determinants (e.g., macroeconomic, institutional) for different types of capital flows (e.g., FDI, portfolios, debt) to developing countries. Alfaro et al. (2008) , a highly cited study in this literature, examines the direction of capital flows and suggests that lack of institutional development is the main reason why capital doesn't flow from rich to poor countries (i.e., the Lucas Paaradox, 1990). The explanation of lack of institutional development as a main reason for lack of capital flows to developing countries is reviewed in several recent studies (e.g., Akhtaruzzman, Hajzler, & Owen, 2017) Asiedu (2002) argues that Africa is different because the negative and significant effect of Africa dummy remains persistent even after controlling for trade openness, return to investment, and development of infrastructure although natural resource endowment is not considered in (Note 3). Asiedu's (2002) paper however excludes considering resource endowment as a determinant and considers political instability only as a measure of institutions and includes as an additional control. Rogoff and Reinhart (2003) brought a different perspective of the determinants of FDI to Africa however they also say that "Africa lags behind other regions in attracting foreign direct investment (FDI)" (Rogoff & Reinhart, 2003, p. 1) . They studied historical episodes of hyperinflation and currency crashes and argue that lack of transparency of monetary and exchange rate policies are responsible for the lack of FDI to Africa. In a later work, Asiedu (2006) includes resource endowment (measured by share of fuel and minerals in exports), the institutions (measured by control of corruption and rule of law) and lack political risks (no. of coups, assassinations, and riots) and finds that they promote FDI to SSA. However, in contrast to Asiedu (2002) , Asiedu (2006) : policy (e.g., infrastructure, trade), institutions (e.g., political instability, regulatory burden, expropriation) and geography (e.g., climate, landlocked, latitude) and find strong evidence that lack of institutional quality (e.g. political instability, lack of rule of law, regulatory burden) reduce FDI flows to Africa; no evidence that policy constraints (e.g., infrastructure constraints) except high government ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 6; 2018 consumption effect FDI; and do not find evidence that market size drives FDI to Africa or geography characteristics have a direct effect on FDI to Africa. Ezeoha and Cattaneo (2012) examine the impacts of financial development, institutional quality (measured by corruption), and natural resource endowment (following binary dummy classification of IMF: 1 for resource-rich and 0 for non-resource-rich) in 30 SSA countries from 1995-2008 and find natural resource endowments, control of corruption, and financial development (measured as share of broad money to GDP) are a key factors in attracting FDI inflows however, they argue that the importance of resource as a determinant of FDI in SSA is declining since 2000. Anyanwu (2012) examines FDI data of 53 African countries from 1996-2008 and finds that resource endowments (measured by oil exports as dummy), along with market size, trade openness, and financial development, result in higher FDI inflows. Out of three institutional variables (Control of corruption, rule of law, and regulatory quality) examined, Anyanwu finds rule of law only promotes FDI.
The resource seeking motive of FDI has also been investigated in the context of bilateral FDI data from China to African countries intensively in bilateral FDI data from China to African countries (e.g., Kolstad & Wiig, 2012 , Cheung et al. (2012 , Buckley et al. (2007) . Arezki and Gylfason (2013) examine resource boom in SSA countries and their relationship with political regime and political risks. They find higher resource rent tends to increase corruption to a greater extent in less democratic countries, which otherwise suggests that stronger political institutions (i.e., a higher degree of democracy with checks and balance) tends to reduce corruption resulting from higher resource rent. However, they also find a higher resource rent leads to higher government spending in a less democratic government which helps to managing conflicts more effectively than a more democratic government. Cust and Harding (2014) look for the drivers of mining (oil and gas) exploration events in developing countries and provide evidence that institutional development (measured by e.g., political rights and democracy) increases substantially the numbers of mining exploration activities (no. of wells drilling) and they suggest this finding as an explanation of why some regions (e.g. SSA) still remain underexplored.
Kinda (2015) conducts a firm level study on 30 SSA countries and examines three main constraints: infrastructure, financing, and taxation. Kinda finds no evidence that tax incentives (e.g., lower tax rates for foreign firms) significantly affect FDI in Africa while other investment incentives, such as developed infrastructure (measured by telecommunication, transports, and electricity and consider PCA to reduce collinearity) significantly increase FDI to a larger extent, financing facilities (measured by access to local credit market) affect FDI depending on ownership structure (e.g., less influential for largely foreign-owned firms), higher stock of human capital (measured by skilled labour shortage) positively affect horizontal-FDI, better institutional quality (measured by crime and disorder) increases vertical-FDI.
IMF's World Economic Outlook (2015) reports that mineral resource explorations and improvements of institutional quality are positively associated with FDI in developing countries, particularly in Latin America and Caribbean and in the SSA. It is noteworthy that much improvement in institutional quality took place during the mid-1990s and since 2000 (perhaps institutions measurement has been revised and corrected) institutional development in the developing countries tends to move downward (as shown in Figure 3b ). However, it is not clear whether improvement in institutional quality contributed to the regional shift in FDI when the trends of FDI and institutional development are compared side by side.
Methodology and Data

Empirical Model
This research considers 27 SSA countries, a sample of countries similar to Asiedu (2006) (Note 4). The estimated equation includes two competing forces: resource endowments and institutional quality as main determinants of FDI and four controls, commonly used in empirical literature of FDI to Africa, trade openness, level of infrastructure development, market size, and macroeconomic stability (Note 5).
The coefficients of interest are 1 and 2 . If 1 is statistically significant, then this suggests an independent effect of a resource-rich country on FDI and this effect does not disappear in the presence of either improvement or deterioration of institutional quality and in the presence of commonly used control variables. Similarly, if 2 is statistically significant, then this suggests an independent effect of improvement or deterioration of institutional quality and this effect does not disappear in the presence of resource endowment or in the presence of the control variables. The estimated equation in logarithmic form is:
log( ) = + 1 log( ) + 2 + 3 log ( ) + 4 log ( ) + 4 log ( ) + log ( ) +
The dependent variable in equation (1) is log of FDI per capita inflows, which is relatively symmetric and ijef.ccsenet.org
International Journal of Economics and Finance Vol. 10, No. 6; 2018 approximately normally distributed compared to other normalization (i.e., FDI to GDP) and is commonly used in this literature (e.g., Asiedu, 2002 Asiedu, , 2006 . Resource endowments is measured using the sum of fuel and ores and metal exports as a share of total merchandise exports, as also used in Asiedu (2006) . It is noteworthy that a wide range of institutional indexes are used to measure institutional environment of the capital recipient countries. Some studies used one or two specific institutional indexes leaving the other indexes, which is however not always well-grounded. A reason for ambiguous empirical impacts of institutional quality on FDI is due to the choices of different institutional indexes in different studies.
In contrast, this research uses an aggregated index of institutional quality (i.e., sum of 12 sub-indexes of ICRG political risks) instead of randomly using one or two specific institutional indexes. However, correlations among different indexes measuring institutional quality may lead to multicollinearity and this may limit the extent to which the relevance of each institutional dimension can be identified (Benassy-Quere, Coupet, & Mayer, 2007) . In order to address this issue, principal component analysis (PCA) is used that reduces the dimensionality of political risk indexes and examines which specific institutional index/indexes have the most influence in determining FDI to SSA. The PCA is a data-driven approach, which estimates the simultaneous effects of component factors that satisfy the criterion of having an associated eigenvalue strictly greater than 1 and examine the weights of different political risk indexes in any principal components that show up as statistically significant in the estimated Equation (1).
The choice of additional explanatory variables is standard in the existing literature. Openness to international trade is a relevant factor in the decision to invest, as trade influences both access to essential inputs as well as revenues from production in a tradable sector (e.g., Wheeler & Mody, 1992; Asiedu. 2002) . A country with better infrastructure tends to attract higher foreign direct investment. A well-developed infrastructure attracts foreign investors because it reduces transaction costs associated with investments and increases returns to investments. If a country does not have well-developed infrastructure facilities such as, telecommunication services, power supply, then the country is less attractive to the investors as the investment looks less productive. Commonly used measures of infrastructure in the existing literature are the percentage of paved roads in total roads, telephone lines per capita.
As used in previous studies (e.g., Asiedu, 2002; in Alfaro et al., 2008; Kinda, 2010) in this literature, the number of fixed phone lines per 100 people is used as a proxy for infrastructure development in our study. The inflation rate, measured as the annual percentage change in CPI, is used as a proxy for macroeconomic stability that is hypothesized to reduce uncertainty and increase confidence levels in the economy, which attracts higher FDI inflows. Vol. 10, No. 6; 2018 market size, and macroeconomic stability), which are commonly used as potential determinants in FDI literature.
Data
Results and Discussion
Between the two competing determinants (resource endowment and institutional quality) of FDI, the finding suggests that resource endowment has both statistically and quantitatively greater impact on FDI to SSA. In particular, resource endowment has a robust and significant positive effect on FDI across different estimation approaches (in full model estimates of Models 2, 4 and 7 in Table 3 ).
A potential concern with the cross-section results is that the data could miss important dynamic effects in FDI flows by taking averages over a longer period. Time variation effects of the two competing determinants are used in pooled OLS estimator that suggests resource endowment and institutional quality both have statistically significant effects on FDI in the presence of other potential determinants (Model 4 in Table 3 ). This result, in contrast to cross sectional averages (Model 2 in Table 3 ), may suggest that cross-section averages failed to capture time-series variation effect of institutional environment on FDI and is realized in pooled OLS estimates. However, cross-section OLS and pooled OLS both failed to capture country specific time-invariant effects that are potentially important determinants for FDI in SSA. The time-invariants effects are resulting from country-specific characterises (e.g., social norms, culture, geography). It is obvious that there are substantial differences in the characteristics across the countries despite our country sample is taken from the same region (i.e., SSA countries). The fixed effects (FE) estimator is more likely to reduce the bias in the estimates resulting from unobserved country-specific heterogeneity and to provide more convincing estimates of the true effect of the main variables of interest (e.g., the institutional quality and resource endowment).
Panel fixed effects estimates (Models 5, 6, and 7 in Table 3 ) suggests that, after controlling for country-specific effects, institutional environment is no longer a significant determinant for FDI, however, resource endowment is positive and significantly increases FDI to SSA. Moreover, the effects of resource endowment on FDI remain positive and significant even after controlling for common time shocks (Model 7 in Table 3 ). In panel fixes effects model, the other important determinant of FDI to SSA countries is infrastructure (telephone line per 100 people) and it remains as a statistically significant determinant of FDI even after controlling for country and time fixed effects (Model 7 in Table 3 ).
Based on the estimates derived from different estimation approaches, a-one-standard-deviation increase in resource endowment in the SSA countries increases FDI ranging from 34% to 83% (Note 6). On the other hand, institutional environment, measured as an aggregate index of institutional quality, is not a robust determinant for FDI as the significant effect of institutional environment is disappeared once other potential explanations of FDI are included in the models (e.g., Models 2, 6 and 7 in Table 3 ).
The insignificant effects of institutional quality on FDI may refer to the challenge in existing FDI literature of precise measure of institutional environment. Alfaro et al. (2008) add 12 ICRG indexes to measure institutional quality. Others use these indexes by grouping them into small number of aggregated indexes that capture similar dimensions (see, for example, Daude & Stein, 2007) . However, this grouping of ICRG indexes are not consistent across different studies which may suggest a potential explanation why different studies find different specific institutional aspect as important determinant of FDI. In contrast to this approach, we extract information from institutional quality using principal components analysis (PCA) and analyse if a particular aspect(s) of the institutional quality significantly determines FDI to SSA countries.
We find first 3 principal components having an associated eigenvalue strictly greater than one, as reported in Table  4 . In the first principal component, Internal Conflict Absent and Expropriation Risk Absent have the largest weights. In particular, the weights on individual political risk variables in the first principal component of the ICRG indexes, as reported in Table 4 , assign the largest factor loadings to Internal Conflict Absent (0.89) and the 2 nd largest to Expropriation Risk Absent (0.81). The order of this factor loadings in first principal component remains the same across OLS, pooled OLS, and panel averaging. Table 5 reports PCA results and suggests that the first principal component has statistically significant effects on FDI in OLS and pooled OLS estimators meaning that FDI flows are higher in the SSA countries where Internal Conflict and Expropriation Risk are relatively lower. However, the significant effect does not survive once we controlled for country specific fixed effects. The FE estimates suggest that resource endowment is the only significant determinant of FDI to SSA and none of the principal components has significant effect. The PCA-based regression results also support our findings and suggest that the resource endowment is a robust determinant of FDI to SSA countries. Infrastructure (measured by telephone line per 100 people) emerges as a statistically significant and strong determinant of FDI in the SSA countries. Telephone line per capita is a statistically significant determinant of FDI in both pooled OLS and fixed effects models but it didn't show up as a significant determinant in ijef.ccsenet.org International Journal of Economics and Finance Vol. 10, No. 6; 2018 cross-section estimates. Cross-section model is relatively a weaker estimation method compared to pooled and fixed effects methods. The estimated models by pooled OLS are able to capture the effects of time series variation and the estimated models by fixed effects are able to capture time series variation as well as to control for time-invariant factors in the models. We argue that pooled and fixed effects estimates are hence relatively stronger and more reliable estimates than cross-section estimates.
It is argued in recent commentary reports (e.g., World Bank, June, 2015) that FDI to SSA countries is shifting from resource sectors to manufacturing sectors. And manufacturing FDI to Africa is market seeking instead of efficiency seeking and the main determinants of manufacturing FDI are market size and market potential (World Bank 2015) . This research examines whether an additional control in addition to market size can make resource endowments to the foreign investors in the SSA countries. In particular, the share of manufacturing value added to GDP is included in regression model; however, the result suggests that inclusion of manufacturing value added to GDP cannot reduce the significant effects of resource endowment as a determinant of FDI in SSA countries (Note 7). This finding suggests us that even if market size is a significant determinant of FDI in SSA countries and a larger share of FDI targeting to manufacturing sectors; however, the independent effect of resource endowment still remains a robust determinant of FDI and explains the recent trend of FDI flows to SSA countries. Note. Robust standard errors in parentheses. *** Significant at 1%, ** Significant at 5%, * significant at 10%. Models (1) and (2) Note. Robust standard errors in parentheses. *** Significant at 1%, ** Significant at 5%, * significant at 10%.
Conclusion
This empirical analysis presents a relatively clear answer to the research question of whether resource endowment or institutional quality determined the increased flows of FDI to the SSA countries. Empirical findings of this research suggest that resource endowment does increase FDI to SSA countries and is a robust determinant. In contrast to the existing literature this analysis suggests that institutional quality determines FDI; however, is not a robust determinant of FDI. This finding also confirms that the effect of resource endowment on FDI is robust in the presence of other potential important determinants of FDI such as trade openness, macroeconomic stability, levels of infrastructure development, and the market size. In particular, infrastructure (measured by telephone line per 100 people) plays a significant role and attracts substantial amount of FDI to SSA countries where infrastructure facilities are relatively better. This finding suggests a relatively clearer explanation of why SSA countries are no longer lacking in the race of acquiring global share of FDI. In contrast to the findings of existing studies in this literature (e.g., Asiedu, 2006) , our research clearly suggests resource endowment not institutional quality is a driving force in attracting FDI in the SSA countries. A concern of such resource seeking FDI is that if SSA countries lack in resource endowment, little or no FDI will flow to the resource poor countries. The policymakers in the SSA countries need to tailor FDI policies (e.g., by reducing profit repatriation and developing linkage industries in domestic markets for FDI) to realize more benefits from FDI. An appropriate FDI policies are important for SSA countries to make FDI work for long-term growth and economic development of the SSA countries.
